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1. 
My invention. relates to absolute pressure 

gauges and more particularly to gauges of a type 
adapted to measure variations in pressure in 
the intake manifold of an aircraft or other super 
charged engine. 
There is at present great need for a simple 

and effective pressure gauge Which can be utilized 
to measure variations in absolute pressure in the 
intake manifold of an aircraft engine or other 
engine . of the Supercharged type and wherein 
pressure variations. Occur Over a range which 
extends both above and below normal atmos 
pheric pressures. An object of my invention is 
to provide such an absolute pressure gauge. 
Another object of my invention is to provide 

a new and improved absolute pressure gauge 
having simple, accurate, and efficient means for 
translating linear motion into rotary motion 
without trigonometric error. 
Another object of my invention is to provide 

a new and improved absolute pressure gauge 
which can be quickly and inexpensively manu 
factured by conventional methods and machinery 
and which will be accurate and reliable in use. 
Another object of my invention is to provide 

a new and improved absolute pressure gauge 
having a minimum frictional resistance and 
wherein Such frictional resistance as does exist 
will remain constant throughout the life of the 
instrument. - - - - 

Another object of my invention is to provide 
a new and improved absolute pressure gauge 
which may be readily calibrated by the manu 
facture and which will retain this calibration 
throughout its period of use. 
Another object of my invention is to provide 

a new and improved absolute pressure gauge 
which may be readily applied to existing aircraft 
and other machines having supercharged en 
gines. 
Another object of my invention is to provide 

an absolute pressure gauge having new and im 
proved means for translating pressure variations 
into rotary motion. 
Other objects and advantages will become ap 

parent as the description proceeds. 
In the drawings: 
Fig. 1 is a front elevation of an absolute pres 

sure gauge embodying a preferred form of my 
invention; - 

Fig. 2 is a side elevation of the absolute pres 
sure gauge shown in Fig. 1; 

Fig. 3 is a sectional view taken on the line 
3-3 Of Fig. 1; and 

2 
at right angles to Fig. 3 and showing a detail 
of the magnet pole construction. 
The embodiment of my absolute pressure 

gauge which I have illustrated in the drawings 
is shown as comprising a cylindrical casing 0 
having an outwardly directed flange 2 at its 
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upper end which is adapted to be attached to 
any, suitable Support 4, such, for example, as 
the instrument panel of an aircraft. The cas 
ing O is attached to the support 4 by a plu 
rality of screws 6 which also pass through a 
ring 8 and secure the latter to the flange 2 
and support f4. A glass 20 is clamped between 
opposed shoulders 22 and 24 of the case 0 and 
ring 8, respectively, and washers 26 and 28, 
preferably of resilient material, may be inter 
posed between the glass 20 and shoulders 22 and 
24 to hold the glass firmly in place while pro 
tecting it against breakage. The glass - 20 is 
transparent and permits the operator of the air 
craft or other machine to view a movable pointer 
30 which rotates relative to a fixed dial 32 having 
suitable indicia, printed or otherwise marked 
thereon. ‘. . . . . 

A sheet metal base 34 is attached to the lower 
end of the case 0, as by screws 36, and this 
base has a downwardly extending tubular por 
tion 3 to which a sleeve 38 is welded or other 
wise secured, as indicated at 40. The lower end 
of the sleeve 38 is threaded to receive the threaded 
upper end of a block 42 having a pipe thread 44 
whereby a pipe 46 may be secured to this block 
to connect the gauge with the intake manifold 
of an engine. The block 42 has a bore 48 com 
municating with the interior of the pipe 46 and 
forming an extension of the passage there 
through. - - - 

A cup-shaped member 50 has its lower end 
located in an annular depression 52 in the base 
34 and this depression is filled with solder. 54, 
or other suitable material, forming a sealed con 
nection between the lower end of the member 50 
and the base 52. A bellows 56 of sheet metal, or 
other suitable material, is located in the mem 
ber 50 and the lower end of this bellows is sealed 
to the annular fiange 58 of a support 60. This 
Support has a second flange 62 terminating in 
an enlargement 64 located in an annular groove 
66 in the base 34 and welded or soldered to the 
base to form a sealed joint therebetween. The 
cup-shaped member 50, support 60 and the por 
tion 68 of the base which is located between an 
nular grooves 52 and 66 cooperate to form a 
sealed housing enclosing the bellows 56. 

Fig. 4 is a partial, vertical, sectional view taken 55. The upper end of the bellows 56 is sealed to 
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a plate TO which moves up and down as the 
bellows 56 extends and contracts. The plate TO 
has a downwardly extending tubular portion 2 
provided with a shoulder 74 and a threadlike 
flange 76 which is screwed into one end of a 
tension spring 78 which tends to contract the 
bellows 56. The lower end of the spring 78 is 
screwed into a threadlike groove 80 in an adjust 
ing sleeve 82 which is rotatable in the support 
60 and has a shoulder 84 abutting a comple 
mentary shoulder 86 provided by the support. 
The adjusting sleeve 82 is provided with bores 
88 which may be engaged by the pins of an ad 
justing wrench to rotate the sleeve and thereby 
apply greater or less tension to the spring 78. 
A tube 90 has a threadlike groove in its exter 

nal wall whereby this tube may be screwed into 
the lower end of the spring 78. To facilitate 
this operation, the lower end of the tube is pro 
vided with a kerf 92 which may be engaged by a 
screwdriver or similar tool to rotate the tube 90. 
Adjustment of the sleeve 82 increases Or de 
creases the tension of the spring 78, whereas ro 
tation of the tube 90 increases or decreases the 
effective length of this spring. After the instru 
ment has been properly calibrated, nut 94 is 
screwed onto the threaded lower end of tube. 90 
and serves to lock both the tube 90 and sleeve 82 
in adjusted position. Such adjustment is made 
before the block 42 and pipe 46 are connected to 
the instrument. Under normal conditions, this 
calibration need not be disturbed after the in 
strument leaves the factory in which it is made. 
The tube 90 connects the interor of the bellows 

56 with bore 48 and pipe 46, so that the pressure 
in the interior of the bellows fluctuates with 
fluctuations in pressure in the intake manifold 
of the engine. The housing Surrounding this bel 
Iows is evacuated to substantially an absolute 
vacuum by connecting a vacuum pump to tube 
96 whose lower end is sealed in an Opening in 
the cup-shaped member 50. After the housing 
has been evacuated to the desired extent, this 
tube is sealed, as indicated at 98, and the vacuum 
pump is then disconnected from the tube. Such 
evacuation of the housing takes place before the 
housing is assembled in the case 0. 
Guiding sleeves 00 are attached to the plate 

O and slidably receive pins O2 mounted in a 
casting 04 brazed or otherwise secured to the 
closed upper end of the cup-shaped member 50. 
This casting provides a magnet chamber 06 in 
which a U-shaped permanent magnet 08 is iro 
tatably mounted on the reduced upper end of a 
magnet shaft O. This shaft has a bushing 2 
rotatably mounted in a ball bearing 4 sup 
ported in the casting 104. The enlarged lower 
end of this shaft is provided with three inclined 
parallel grooves 6, each of which is engaged by 
a ball 8 located in an individual pocket pro 
vided by an annular spacing member 20 lo 
cated between a bottom plate, 22 and a ring like 
cover 24. This construction is such that the 
balls 8 are held against rotation about the axis 
of the shaft 0 as the bellows expands and Con 
tracts and moves these balls up and down. Such 
movement produces rotation of the magnet shaft 

O and this shaft, therefore, always assumes a 
position corresponding to the pressure differen 
tial between the interior and exterior of the bel 
lows 56. 

In order to prevent any play between the balls 
is and grooves 16 from affecting the accuracy 

of the instrument, I preferably provide Special 
means to hold these balls always in contact with 
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4. 
the same side of the grooves ff.6. In Fig. 3 of 
the drawings, I have shown a collar 26 attached 
to the lower end of the casting 04 and carrying a 
bracket 28. This bracket forms a fixed support 
for one end of a spiral spring 30 whose other 
end is attached to a collar 32 rotatable with the 
magnet shaft 0. The spring 30 is an extreme 
ly light spring and functions merely to hold One 
side of the grooves 6 in engagement at all times 
with the balls 8. 
The magnet 08 serves to attract the oppo 

sitely magnetized ends of a second U-shaped per 
manent magnet 34 mounted on the pointer shaft 
36. The lower end of the pointer shaft is 
mounted in jewels 38 and 40 carried in a bear 
ing cup 42 affixed to the upper end of the mem 
ber 50. This member 50 is made of brass or other 
non-magnetic material, so that it does interfere 
with the attraction of the two permanent mag 
nets for each other. The upper end of the 
pointer s aft 36 is journaled in a bearing 4 
and the enlarged central portion 46 COOperates 
With this bearing to prevent longitudinal move 
ment of the pointer shaft. 
A ring 48 is brazed or otherwise Secured to the 

upper end of the member 50 and forms a support 
for a metal plate 50 to which the dial 32 is se 
cured by screws f2, or in any other suitable 
manner. This plate 50 has centrally affixed 
thereto a bushing 54 into which the pointer 
shaft bearing 44 is threaded. A locking ring 
(56 may be screwed onto the upper end of the 
bearing 44 to prevent accidental displacement 
of this bearing. 
From the foregoing description taken in Con 

nection with the accompanying drawings it will 
be apparent that I have provided a simple and 
effective absolute pressure gauge which requires 
no electrical connections and may be readily ap 
plied to existing aircraft as well as to aircraft in 
process of manufacture. This absolute pressure 
gauge is designed to be manufactured and assen 
bled by conventional methods and with the use 
of conventional equipment and is so arranged 
that it can easily be calibrated to furnish an ac 
curate reading and such calibration will be re 
tained throughout the life of the instrument. 
An important feature of my invention lies in 

the simplicity and accuracy of the mechanism 
for converting the linear movement caused by 
expansion and contraction of the bellows into 
rotary movement. The bellows expands or con 
tracts a uniform amount for each increment of 
increase or decrease in the pressure therein. The 
grooves 6 are of uniform pitch so that these 
grooves and the balls f 8 convert the increments 
of linear motion of the bellows into uniform an 
gular movements of the driving shaft to about 
its longitudinal axis. These angular movements 
of the driving shaft ft 0 are transmitted without 
change to the pointer 30 so that this pointer 
moves through a uniforn distance for each in 
crement of increase or decrease of pressure in the 
bellows 56. 
In the instrument heretofore used, it has been 

common to provide levers for transmitting move 
ment to the instrument pointer or corresponding 
member. Such levers are subject to trigonome 
tric error in that they variably transmit move 
ment from a driving member to a driven mem 
ber. In order to overcome this trigonometric 
error it has heretofore been customary to pro 
vide indicating instruments with compensating 
mechanism which increases the cost of manu 
facture and produces a structure which is more 
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complex, less efficient, less durable and less reli 
able under service conditions. My invention pro 
vides a simple means for uniformly translating 
linear motion into rotary motion which avoids 
such trigonometric errors and eliminates the need 
for compensaing mechanism. 
The use of two permanent magnets in lieu of 

one magnet and a magnetic but unmagnetized 
bar prevents accidental displacements of the 
pointer through an angle of 180° and insures 
proper relationship between the pointer and op 
erating magnet 08 under all conditions. The 
accuracy of the instrument is further increased 
by tapering the ends of the magnet poles, as best 
shown in Fig. 4, so that the diametral center line 
of one magnet is always directly above that of 
the other magnet. 
While I have illustrated and described only a 

single embodiment of my invention, it is to be 
understood that my invention is not limited to 
the particular details shown and described, but 
may assume numerous other forms and that my 
invention includes all modifications, variations 
and equivalents coming within the appended 
claims. 

I claim: 
1. An absolute pressure gauge of the class de 

scribed, comprising an evacuated housing, a bel 
lows located in Said housing, a fixed support for 
one end of said bellows, a tension spring attached 
to the other end of said bellows, a sleeve sur 
rounding one end of said Spring and threadedly 
engaging said spring, said sleeve and support 
having abutting shoulders, said sleeve being ro 
tatable relative to said spring and support to ad 
just the tension of said spring, means for con 
necting said bellows through said sleeve with a 
Source of variable pressure, and indicating means 
operated by expansion and contraction of said 
bellows. 

2. An instrument of the class described, com 
prising an evacuated housing, a bellows located 
therein, a fixed support for one end of said bel 
lows, a tension spring attached to the other end 
of said bellows, a rotatable member threadedly 
engaging and Surrounding an end of said spring, 
Said member and a part rigid with said housing 
providing abutting shoulders whereby rotation of 
said member changes the tension of said spring, a 
tube threadedly engaging the interior of said 
spring and rotatable therein to vary the effec 
tive length of said spring, means for connecting 
Said bellows through said tube with a source of 
variable pressure, and indicating means operated 
by expansion and contraction of said bellows. 

3. An instrument of the class described, com 
prising a housing, a bellows located in said hous 
ing, a tension spring attached at one end to one 
end of said belows, said belows being fixedly 
supported at its other end, a sleeve threadedly 
engaging the opposite end of said spring and ro 
tatable relative thereto to vary the tension of 
Said spring, means holding said sleeve against 
longitudinal movement, a tube threadedly engag 
ing the last-named end of said spring and rotat 

5 

6 
able relative thereto to vary the effective length 
of said spring, locking means for said tube and 
sleeve, means for conducting a variable pressure 
to one side of said bellows, and indicating means 
operated by expansion and contraction of said 
bellows. - 

4. In an instrument of the class described, the 
combination of a bellows, a fixed support for One 
end of said bellows, a plurality of balls carried by 
the opposite end of said bellows, indicating 
means, a shaft having a plurality of inclined par 
allel grooves for driving said indicating means, 
said grooves being engaged by said balls to rotate 
said shaft with contractions and expansions of 
said bellows, and means for connecting the inte 
rior of said bellows with a source of pressure. 

5. An instrument of the class described, com 
prising an evacuated housing, a bellows located 
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in said housing and attached at one end there 
to, means for introducing variable pressures into 
said bellows, a driving shaft mounted in said 
housing, means for driving Said shaft by expan 
sion and contraction of said bellows, a permanent 
magnet attached to said shaft, indicating means 
supported on said housing, said indicating means 
including a rotatable shaft, and a permanent 
magnet on said last-named shaft, said magnets 
being juxtaposed whereby rotation of said driv 
ing shaft rotates said second-named shaft. 

6. An instrument of the class described, con 
prising an evacuated housing, a bellows located 
in said housing and attached at one end there 
to, means for introducing variable pressures into 
said bellows, a driving shaft mounted in said 
housing, means for driving said shaft by expan 
sion and contraction of said bellows, a permanent 
magnet attached to said shaft, indicating means 
supported on said housing, said indicating means 
including a rotatable shaft, a permanent magnet 
on said last-named shaft, said magnets being 
juxtaposed whereby rotation of said driving shaft 
rotates said second-named shaft, and a casing 
enclosing said housing and indicating means. 
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